to perform poorly. Additionally, the sensitivity of several malingering tests to this response set was supported. However, no reliable differences were found on neuropsychological or motivational tests between the group given financial incentives ($25.00) Keywords: malingering, motivation, assessment, head injury In the past decade, neuropsychologists have become increasingly concerned with the problem of malingering during forensic evaluations, as attested to by numerous recent reviews of the topic (Etcoff & Kampfer, 1996; Haines & Norris, 1995; Nies & Sweet, 1994; Zielinski, 1994) . Perhaps the two best-validated malingering detection procedures to date are the Digit Memory Test (DMT; Hiscock & Hiscock, 1989 ) and the Portland Digit Recognition Test (PDRT; Binder & Willis, 1991) . Both procedures are based on the Symptom Validity Testing paradigm (Pankratz, 1983) , in which test-takers are asked to recall previously presented stimuli by making a forced-choice between two answers, one of which is correct. Using the binomial theorem, it is possible to identify a performance that is significantly below chance on a two-alternative task. Performance that is This article is based on a thesis submitted by the first author in partial fullfillment of the requirements for a master's degree from the University of Kentucky.
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reliably below chance levels is generally interpreted as prima facie evidence of deliberate feigning, as in order to choose the incorrect alternative more often than chance alone would predict, the correct alternative must have been known.
As research on the use of the DMT and PDRT has progressed using simulation studies of malingering, it has become clear that the use of a significantly below chance performance threshold for identifying malingering is insufficiently sensitive. In analog studies using either the DMT or PDRT, only a minority of individuals instructed to malinger and apparently complying with their instructions scored reliably below chance (Binder & Willis, 1991; Guilmette, Hart & Giuliano, 1993) . This observation led to a suggestion to use performances from groups of unquestionably neurologically impaired patients who lacked any known motivation to feign deficits as a metric to judge adequacy of effort in compensation-seeking patients. This type of normative information was provided by Binder and Willis (1991) and Guilmette et al. (1993) for the PDRT and DMT, respectively. Based on their data, scores below 54% correct on the PDRT or 90% correct on the DMT, but not significantly below chance levels are said to indicate motivational impairment, although not frank malingering. Individuals with scores in this range are said not to have met the assumption of adequate effort, and results from their neuropsychological testing are not interpreted as valid indicators of brain functioning.
One implicit assumption of this interpretive framework is that of a positive relationship between effort and performance: in general, as effort increases, so should performance. Although this is an intuitively appealing and logical assumption, it has not been formally evaluated using neuropsychological tests. In fact, virtually all research on the relationship between effort and performance on neuropsychological testing to date has examined only the downward manipulation of effort in which subjects are asked to perform worse than was actually possible. The somewhat one-sided nature of the available research on this question suggests that it might be of interest to investigate a broader range of manipulations of effort and their effects on neuropsychological testing. The present study addressed this issue by administering neuropsychological and motivational tests under standard, decreased, and increased motivation to groups of mildly headinjured individuals.
In the past decade, research on the identification of malingering and motivational impairment has grown in volume and methodological sophistication. In particular, Rogers (1997) has published a second edition of his encyclopedic volume on the detection of malingering. Among other recommendations, he suggests that analogue research in this area should attend to methodological safeguards, such as provision of an explicit scenario for subjects to follow, blinding of research assistants to group membership, provision of significant monetary prizes to increase external validity, and use of debriefing to screen groups for compliance. As detailed below, these suggestions were incorporated into the present study.
METHOD

Participants
Eighty-nine University of Kentucky undergraduate Introduction to Psychology students were recruited to participate in the present study. Subject recruitment initially involved inclusion of questions regarding a history of head-injury in a mass survey conducted on a large percentage of Introduction to Psychology students during two semesters at the University of Kentucky. These screening questions were used to deter-mine which students potentially met preliminary inclusion criteria for the study. These criteria required that the subject had experienced a head-injury resulting in a concussion within the last 10 years and not be currently involved in compensation seeking of any sort for their injury. Head-injury with concussion, for the purpose of this study, was defined as an experience of a blow to the head with: (a) a reported loss of consciousness of any duration, or (b) the occurrence of any alteration in mental state at the time of the accident (e.g., feeling dazed, disoriented and/or confused). Individuals who appeared to meet criteria on the questions from the mass screening were telephoned by the first author to verify their appropriateness. If criteria were met, the individual was scheduled for an individual testing session with a research assistant. All subjects who completed the testing procedures received course credit.
Measures
The test battery consisted of five motivational tests and eight traditional neuropsychological instruments. Standard neuropsychological instruments as well as motivational measures were included in the battery to facilitate a thorough assessment of the effects of varying motivation instruction. The motivational measures used in the battery were originally designed to provide maximum discrimination between compliant and poorly motivated individuals, and therefore were thought to have a low ceiling (low mean difficulty level). The selected standard neuropsychological tests were originally designed to provide maximum discrimination across the whole span of obtainable scores, and were thus thought to have a higher ceiling (wider range of difficulty level). Thus the inclusion of the standard neuropsychological tests was intended to afford more opportunity to detect an effect of increased performance, which might not be observed using only motivational measures that are designed to detect decreased performance. An additional benefit of including both standard and motivational tests in the battery was a closer approximation to a genuine neuropsychological evaluation, which typically includes both types of tests (Rees, Tombaugh, Gansler, & Moczynski, 1998) .
The motivational measures included in the present study were the 21-item test (21I), the Digit Memory Test (DMT), the Letter Memory Test (LMT), the Rey 15-item test (15I), and the Portland Digit Recognition Test (PDRT). The 21I was developed by Iverson, Franzen, and McCracken (1991) to detect feigned memory impairment utilizing a forced-choice format. The DMT used in the present battery was a 36-item abbreviated version of the Hiscock Forced-Choice Procedure (Hiscock & Hiscock, 1989) , developed by Guilmette, Hart, Giuliano, and Leininger (1994) . A modified version of the LMT (Inman et al. 1998) , involved presenting the subject with 3 ϫ 5 inch cards containing a three, four, or five letter stimulus for 5 seconds, which they were instructed to remember. Recall was tested in a forced-choice format in which the subject had two, three, or four choices also presented on the index cards. The 15I was developed by Rey (1964) as a test of the validity of reported memory impairment (Lezak, 1995) . The PDRT used was a 27-item abbreviated version of the original instrument (Binder, 1990) developed by Greiffenstein, Baker, and Gola (1994) as a desirable alternative to the original form of the test in that the administration time is reduced without significant decrease in hit rates.
The neuropsychological measures included in the study were Digit Span, Digit Symbol, Finger Tapping Test, Grooved Pegboard Test, Trail Making Test-Part A and B, Controlled Oral Word Association Test (COWAT), New Adult Reading Test-Revised (NART-R), and the List Learning Subtest of the Memory Assessment Scale. Digit Span and Digit Symbol are subtests taken from the Wechsler Adult Intelligence ScaleRevised (WAIS-R), and were administered according to the procedures outlined in the WAIS-R manual (Wechsler, 1981) . Digit Span 1 was chosen due to the test's capacity to assess working memory functioning (Lezak, 1995) . The Digit Symbol test was chosen due to its sensitivity to many forms of brain injury, regardless of localization (Kaufman, 1990) . The Finger Tapping Test is one of the most widely used tests of manual dexterity and provides an easily quantifiable measure of fine motor speed and dexterity (Lezak, 1995) . The Grooved Pegboard Test is designed to assess psychomotor speed and handeye coordination (Lezak, 1995) . The Trail Making Test has been reported to be a quick screening test of visual-motor tracking and psychomotor speed (McCracken & Franzen, 1992) . The COWAT was developed as a measure of word fluency and knowledge by Benton and Hamsher (1976) , and has been demonstrated to be an adequate instrument for the documentation of the recovery of word production as well as overall verbal fluency following neurological damage (Lezak, 1995) . The NART-R is an acceptable predictor of premorbid intelligence (Lezak, 1995) . The administration of the Memory Assessment Scale (MAS; Williams, 1991) List Learning Subtest is very similar to that of the Rey Auditory Verbal Learning Test and the California Verbal Learning Test. It consisted of instructions to the participant that a list of 12 items would be read to him or her for several trials on which they were to repeat as many as possible when asked to do so.
In addition to the motivational and standard neuropsychological measures, all subjects were asked to fill out several posttest questionnaires. The Feedback Questionnaire was designed as a four-item, posttesting manipulation check and served to assess the degree to which the subjects complied with the instructions of their experimental group. It consisted first of two open-ended questions to assess: (a) the subjects' understanding of their particular scenario/instructions and the strategies that the subject used to fulfill them and (b) what they thought the purpose of the experiment was (partially derived from Bernard, 1990) . Questions 3 and 4 were assessed via a rating on a 10-point Likerttype rating scale, with 1 the lowest and 10 the highest rating: (c) how hard they tried to comply with the scenario/instructions, and (d) how successful they felt they were in adhering to their scenario/instructions. The Head-Injury Questionnaire was used to collect information about each subject's injury history (partially derived from Inman et al., 1998) . Because face difficulty level has been proposed as a determinant of which tests a malingerer chooses to dissimulate upon, on the posttesting Test Questionnaire subjects were also asked to rate the perceived difficulty of each measure in the battery individually on a 5-point Likert-type rating scale, with 1 indicating least difficult and 5 indicating most difficult.
Procedure
The experiment employed a between groups factorial design to assess the effects of a motivation to perform well condition, a standard motivation condition, and a motivation to perform poorly condition on subjects' response patterns. The 89 subjects were randomly assigned to a Motivation to Perform Well Group (MPW), a Motivation to Perform Poorly Group (MPP), or a Standard Control Group (CT). As explained in detail below, 14 subjects were dropped from the analysis for various reasons leaving a total of seventy-five subjects (MPW: n ϭ 24; MPP: n ϭ 26; CT: n ϭ 25). Two research assistants were involved in collecting data from each subject. The first research assistant (RA1) explained study requirements, checked on subjects' understanding of instructions, and offered the financial incentive. The second research assistant (RA2) was blind to each subjects' instructional set, and administered the neuropsychological and motivational tests.
Subjects assigned to the MPW group were given the scenario presented in Appendix A, and instructed to conform their response patterns to the requirements of the scenario. In brief, this scenario describes the testing situation as a screening test for an Air Traffic Controller position. This position is described as highly competitive and lucrative, and only those persons who score within the top 50% on the screening battery are further considered as candidates. Each subject is instructed to perform with maximal effort on this screening battery in hopes of gaining employment in this area.
Subjects assigned to the MPP group were presented with the scenario detailed in Appendix B, and were also instructed to conform their response styles to the requirements of the scenario. This scenario described a situation where the subject had been in an accident where he or she had experienced a blow to the head and suffered several cuts and bruises, but overall felt alright. The subject was now in litigation to determine the amount of damages that he or she would receive as a result of the injuries incurred from the accident. The subjects were told that they would not receive much money in the settlement unless they could prove that they had suffered a head injury. If they were successful in this endeavor the insurance settlement would be lucrative, but if they were not successful, they might be prosecuted for insurance fraud. The subject's job was to appear as impaired as possible on the battery of tests without being detected as a faker by the examiner (RA2).
Subjects assigned to the MPW and MPP groups were each offered a $25 prize by RA1 if they successfully enacted their role. In fact, all MPW and MPP participants were given the prize at the conclusion of the study, although none knew of this at the time of testing.
Subjects assigned to the CT group did not receive a scenario. These subjects were instructed to complete the testing procedure for the purpose of norming the tests, and were told that they would not receive individual feedback on their performance. Individuals in the CT group were not eligible to receive a cash prize, and were not told that this contingency had been offered to the other groups.
Subjects were individually scheduled for a testing procedure lasting approximately 3 hours. When the subject arrived for the testing session, RA1 provided an overview of the experiment and the consent form. If the subject signed the consent form and agreed to participate in the study, he or she was given a numbered envelope. This envelope contained the instructions/scenario that corresponded to the specific subject's group membership. Participants were then instructed to fill out a demographic information sheet that contained items pertaining to age, gender, family history, etc. Upon completion of the demographic information, the subject was instructed to open the envelope and read the instructions/scenarios that it contained. Each subject was given 10 minutes to read and assimilate the information, and to think about how to approach the testing. They were instructed to let RA1 know when they were ready to begin testing.
When the subject indicated his or her readiness to begin testing, the first research assistant asked the subject for a brief overview of what they understood their role to be in the study as a check on comprehension of the instruction/scenarios. For the MPW and MPP groups, the $25 cash prize was placed on the table in front of the subject and they were told that the prize, if earned, would be given immediately at the end of the study. Following this, the subject was told that RA1 would now leave the room (with the cash prize, if offered) and RA2, blind to the subject's instructions, would come to the testing area and administer each of the tests in the battery to the subject. The experimental ses-sion included two scheduled 10-minute breaks that occurred at the end of each hour of testing. The subjects were instructed that breaks could also be taken at any other time during the testing session, but it was preferred that these breaks occur between test administrations rather than during them. All tests were administered using standard instructions and procedures described earlier. Motivational tests were administered in a counter-balanced order across subjects.
After the completion of the last test within the battery, RA2 left the room and RA1 returned to complete the session. The subject was instructed to remove the Feedback Questionnaire from the envelope and answer the questions as completely and honestly as possible. Once the Feedback Questionnaire was completed each subject was then asked to complete the Head Injury Questionnaire and the Test Questionnaire. Following the administration of the questionnaires, time was provided to answer any questions the subject might have about the experiment. At this point, all subjects who were in the CT group were read a debriefing statement by RA1, provided with course credit forms, and instructed that they could now leave the testing area.
Subjects in the MPW and MPP groups were asked to wait briefly for the tests to be scored to see if they qualified for the prize. RA1 left the testing room, and returned approximately 10 minutes later. Upon returning, RA1 stated that the subject had successfully qualified for the cash prize and provided the $25 payment. Once payment had been made the subject was instructed that he or she could leave the testing area.
RESULTS
In order to strengthen the internal validity of the study, manipulation checks regarding the participants' adherence to experimental instructions were part of the Feedback Questionnaire, described earlier. Criteria for inclusion in the primary analysis were set at (a) providing an adequate paraphrasing of the assigned instructions, and (b) reporting a rating of 5 or greater on a 10-point scale (1 ϭ low, 10 ϭ high) on success in adhering to assigned instructions. Of the 89 subjects who completed the experimental protocol, 75 participants met the above-stated criteria. Six subjects were excluded for providing an inadequate summary of their instructions, 7 for reporting success ratings less than 5, and 1 for failing to complete the Feedback Questionnaire. This process of post-hoc elimination of subjects was partially adopted from Heaton, Smith, Lehman, and Vogt (1978) to provide a stringent test of the motivational manipulation. If the subjects assigned to the experimental groups could not meet the above-stated minimum criteria, then their inclusion would only reduce the internal validity of the study (Rogers, 1997) . This elimination process does, however, pose a problem in that the overall number of subjects is decreased, thus reducing the power of the study to detect motivational differences if they occur. However, inclusion of participants who do not follow the experimental instructions was felt to be a greater threat to the internal validity of the study than the loss of power which would occur as a result of their exclusion. Therefore, data analyses include only the responses obtained from the 75 protocols remaining after screening.
Basic demographic data for the three experimental groups are presented in Table 1 . Univariate F ratios failed to reach significance (criterion ϭ p Ͻ .05) for age, F (2, 72) ϭ 2.02, years of education, F (2, 72) ϭ 1.53, grade-point average, F (2, 64) ϭ .86, and time since injury, F (2, 70) ϭ 1.63. Chi-square analyses indicated no significant differences for gender, 2 (2 N ϭ 75) ϭ .47, ethnic characteristics, 2 (2, N ϭ 75) ϭ .85, or duration of loss of consciousness after injury, 2 (4 N ϭ 68) ϭ .29. Thus, the three groups were comparable on all these variables. Table 2 presents the means, standard deviations, univariate analyses of variance (ANOVAs), effect sizes, and Tukey HSD pairwise comparisons for the neuropsychological measures across the three experimental groups. For each measure an effect size was calculated for the MPP group compared to the CT group and for the MPW group compared to the CT group. A criterion of p Ͻ .01 was used for evaluating statistical significance on all analyses, unless otherwise specified, due to the number of tests conducted.
Neuropsychological Variables
An initial MANOVA was conducted revealing a significant overall effect between the MPP, CT, and MPW groups across the scores obtained from the standard neuropsychological tests (Wilks' lambda ϭ .34), approximate F (30, 112) ϭ 2.69, p Ͻ .01. Followup univariate ANOVAs indicated reliable group differences for 8 of the 15 scores from the neuropsychological assessment instruments. In general, significant effects were demonstrated on instruments that assessed aspects of memory or motor ability: MAS List Learning total score, F (2, 72) ϭ 6.86, p Ͻ .01; Digit Span scale score, F (2, 72) ϭ 9.22, p Ͻ .01; Digit Symbol scale score, F (2, 72) ϭ 17.35, p Ͻ .01; Finger Tapping-mean number of taps with left and right hands, F (2, 72) ϭ 22.2, p Ͻ .01 and F (2, 72) ϭ 20.72, p Ͻ .01, respectively; Grooved Pegboard time to completion left and right hands, F (2, 72) ϭ 12.16, p Ͻ .01 and F (2, 72) ϭ 14.46, p Ͻ .01, respectively; and Trails A time to completion, F (2, 70) ϭ 15.91, p Ͻ .01. Follow-up Tukey HSD comparisons using a p Ͻ .05 threshold revealed that significant group effects were invariably due to reliably lower scores produced by MPP group members in comparison to the CT and MPW group members. No reliable differences were found between any of the scores obtained by CT and MPW group members. 
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Effect sizes (d) comparing the MPP group with the CT group, and the CT with the MPW group were calculated for each neuropsychological variable using the following formulas:
where M p ϭ mean of the MPP group on a specific instrument, M c ϭ mean of the CT group on a specific instrument, M w ϭ mean of the MPW group on a specific instrument, and SD p ϭ pooled standard deviation of the two groups (Smith, Glass, & Miller, 1980) . The overall mean effect size, regardless of sign (absolute value), for the comparison of the MPP versus CT groups was .84 (SD ϭ .51) and for the MPW group versus CT group it was .18 (SD ϭ .12). Effect sizes for individual neuropsychological variables are presented in Table 2 .
Motivational Measures
Descriptive statistics and the results of post hoc comparisons of group differences on the motivational/malingering instruments are presented in Table 3 .
An initial multivariate analysis of variance (MANOVA) was conducted revealing a significant overall difference between the MPP, CT, and MPW groups across the scores obtained on the motivational measures (Wilks' lambda ϭ .42), approximate F(14, 132) ϭ 5.17, p ϭ .01. Follow-up univariate ANOVAs demonstrated reliable group differences on the DMT, F(2, 72) ϭ 17.7, p Ͻ .01; the LMT, F(2, 72) ϭ 23.3, p Ͻ .01; the PDRT, F(2, 72) ϭ 41.9, p Ͻ .01; and the recognition trial of the 21I, F(2, 72) ϭ 13.1, p Ͻ .01. Tukey HSD tests (p Ͻ .05) indicated that the MPP group performed significantly more poorly than both the CT and MPW groups on all these measures with no reliable differences observed between the CT and MPW groups. No significant group effect was found for the free recall trial of the 21I, F(2, 72) ϭ 4.01, p Ͼ .01; the number of items recalled on the 15I, F(2, 72) ϭ 3.42, p Ͼ .01; and the number of rows recalled on the 15I, F(2, 72) ϭ 1.27, p Ͼ .01. Effect sizes comparing the MPP group versus CT group and the CT group versus MPW group were calculated for each motivational measure using the formula noted above. Mean effect size, regardless of sign (absolute value), for the MPP versus CT comparison was 1.03 (SD ϭ 0.60) and .09 (SD ϭ .12) for the MPW group versus CT group. Overall, the mean d values obtained in the comparison of the MPP versus CT groups for the neuropsychological and motivational measures are higher than those obtained in the comparison of the MPW versus CT groups, .84 and 1.03 as compared to .18 and .09, respectively. Individual effect sizes for each measure are presented in Table 3 .
In an attempt to evaluate the individual classification accuracy of these motivational measures, classification rates were examined using the recommended cutoff score for each instrument. Guilmette et al. (1994) suggested using a cutoff score of Ͻ 90% correct for the DMT. For the LMT, Inman et al. (1998) proposed a Ͻ 93% correct criterion. Greiffenstein et al. (1994) suggested the use of Ͻ 58% correct cutoff score for use with their abbreviated version of the PDRT. A cutoff score of Ͻ 9 items has been recommended for the 21I recognition trail (Iverson et al., 1991) and for the 15I (Lezak, 1995) . In order to evaluate sensitivity and specificity for the detection of motivational deficits, the CT and MPW groups were combined and contrasted with the MPP group. Cutting scores, sensitivities, and specificities for each motivational measure are presented in Table 4 .
The published cutoff scores performed fairly well in this experimental sample. Specificity was 100% for all tests, and moderate sensitivity was demonstrated, at least for the LMT (58%), DMT (50%), and PDRT (37.5%). Overall, it appears the DMT, LMT, and PDRT are more accurate predictors of motivationally impaired protocols that the 21I or 15I tests.
Further analysis explored classification rates using multiple motivational tests. If the criterion for classifying a subject as motivationally impaired was changed to scoring below the cut-off on one or more motivational measures, sensitivity rates increased to 67% with specificity remaining at 100%. Classification rates for the remaining decision rules are presented in Table 5 . This table indicates a steady decline in sensitivity rates as more stringent criteria for identifying motivational impairment are used. On the basis of the present data set, it would appear that the criterion of one or more positive indices would be the optimal decision rule, demonstrating perfect specificity (100%) and moderate sensitivity (67%).
To date, the empirical literature on the effectiveness of motivational measures appears to suggest that procedures that are presumed to have a higher degree of face difficulty (DMT, LMT, and PDRT) are more effective in detecting dissimulation. Their effectiveness appears, in theory, to be due to the fact that they may seem more like a standard neuropsychological measure (upon which an impaired score is equated with cerebral damage) than instruments that are brief and have a lower degree of face difficulty (21I and 15I tests). To provide an empirical evaluation of this hypothesis, Table 6 presents the means and standard deviations of the difficulty ratings given by subjects on the Test Questionnaire across the three experimental groups. Difficulty ratings were analyzed in a 3 ϫ 13 MANOVA (Group ϫ Test). Results revealed no significant test by group interaction across the difficulty ratings obtained on the Test Questionnaire (Wilks' lambda ϭ .60), approximate F(24, 106) ϭ 1.24, p ϭ .20. In light of this nonsignificant interaction, main effects were explored for the group and difficulty rating factors. Collapsing across the tests, the main effect of group instruction on perceived difficulty was found to be nonsignificant, F(2, 64) ϭ 1.07, p Ͼ .05. However, the main effect of test, collapsing across the three levels of group instruction, was statistically significant (Wilks' lambda ϭ .09), approximate F(12, 53) ϭ 42.97, p Ͻ .01, indicating differences in perceived difficulty levels across the various measures.
This finding suggests a hierarchy of perceived difficulty level across the instruments used in the battery. More specifically, it appears that the 21I and PDRT were rated not only as the most difficult of the malingering tests, but also as two of the four most diffi- cult tests within the entire battery. Interestingly enough, the remaining three malingering tests (15I, DMT, and LMT) demonstrated the opposite effect, obtaining the three lowest mean difficulty ratings within the assessment battery.
DISCUSSION
Neuropsychologists have recently shown increased interest in the link between effort and performance on neuropsychological testing, particularly in forensic evaluations. However, most research to date has focused on only one end of the effort continuum: poor effort and its link to poor performance. The present study expanded the examination of the link between effort and performance to include both motivation to perform poorly and motivation to perform well contrasted with standard instructions. A number of methodological safeguards recommended by Rogers (1997) for increasing the validity of simulation studies were employed, including use of participants with a history of head-injury, provision of explicit scenarios and instructions, linkage of significant monetary prizes to individual success in the fulfillment of instructions, use of debriefing to identify and exclude noncompliant participants, and blinding of test administrators to participant group membership. Results replicated past findings showing significant decreases in performance on neuropsychological testing by individuals motivated to perform poorly, as well as the sensitivity of several motivational tests to the presence of this response set. The DMT, PDRT, and LMT, considered individually, had excellent specificity in these generally mildly head-injured participants with standard instructions or motivation to perform well. Sensitivity of these tests in the group motivated to perform poorly was moderate to moderately high. When the motivational tests were considered as a group and one or more performances below the recommended cutting score was used as criterion for identifying motivational impairment, sensitivity increased to approximately 67% with no loss of specificity. These results suggest that when employing a group of motivational tests with very high specificity, failure on even one test may raise significant concerns regarding the motivation of the test-taker. However, the utility of this decision rule will need to be established in actual clinical samples before it can be confidently used in practice as a method to detect motivational impairment. No reliable differences on any procedures were found between the group motivated to perform well and the standard instruction group. In light of the small sample size of the study, effect size estimates were calculated to assess the possibility that this null finding may be due to Type II error. However, the low magnitude of the effect sizes estimates between these two groups suggests that a reliable difference would not be obtained even with a substantially larger sample size. Although this null result is not surprising for the motivational tests that typically have a very low ceiling because of their relatively low difficulty level, failure to find increased performance on the standard neuropsychological tests was unexpected. It is possible that the scenario, instructions, and contingent monetary prizes offered to the MPW were inadequate to elicit significantly increased effort. However, the manipulation using these techniques was effective for the MPP group. Additionally, the groups were screened for understanding of and compliance with instructions, and the $25 prize offered to each of the members of the motivated to perform well group exceeds the $20 threshold that Frederick, Sarfaty, Johnston, and Powel (1994) found undergraduates to rate as a significant reinforcer. It seems more likely that the failure to find significantly increased performances may be rooted in the characteristics of college undergraduates who are regularly asked to perform to their maximum on examinations. Thus, the standard instruction group may have given a maximum or near maximum performance as a habitual approach to a testing situation, leaving little room for improvement in the highly motivated group. However, this explanation is speculative, and a study using similar methodology but employing a clinical group less experienced with facing testing situations might shed light on the issue.
One interesting finding in the study was the relatively low difficulty ratings given to many of the motivational tests by the participants. The DMT, 15I, and LMT were rated as being relatively easy. Despite the perceived low difficulty level, 67% of the participants in the motivation to perform poorly group were below the cutting score on at least one of the tests. The finding is of interest in light of the past suggestion that discrepancies between face and actual difficulty level underlie the utility of motivational tests (Inman et al., 1998) . It may be that it is more important that a motivational test be easy enough for a genuinely neurologically impaired patient to perform near perfectly on than for a discrepancy between face and actual difficulty levels to be evident. Furthermore, another important characteristic of a successful motivational test may be the inclusion of a sufficient number of items to enable mildly compromised effort to be detected when compared to the performance of noncompensation seeking, neurological patients. These hypotheses are speculative, however, and will need to be evaluated in further research.
One caveat in interpreting the difficulty ratings for the 21I is that subjects were not asked to discriminate between the Free Recall and Force-Choice Recognition conditions. It is possible that the relatively high difficulty ratings given for the 21I, reflect more the former than the latter. This issue might be worth attending to in future work requesting difficulty ratings.
for this position is currently $50,000 per year with an annual cost of living increase of 5% per year over and above all other salary incentives and increases. You have already submitted your application and been interviewed for the position. During this interview you revealed that you were involved in a car accident approximately 3 years ago and sustained a mild head injury as a result. Initially the executives at O'Hare expressed some concern if this injury may effect your job performance. But you assured them that you have completely recovered from your injury and that you are extremely capable of performing the duties required of the position. The executive board was somewhat convinced and you have been scheduled to take the pre-employment screening battery, which is the last step in the process before you can be offered the job. You are informed by the personnel department that only applicants who score within the top 50% on this battery are given employment. YOUR JOB IS TO PERFORM AT THE HIGHEST POSSIBLE LEVEL IN ORDER TO PROVE TO THE EXECUTIVES THAT YOU HAVE FULLY RECOVERED FROM YOUR INJURIES AND OBTAIN THE JOB. The experimenter will play the role of a psychologist who will be administering the screening battery to you. The experimenter does not know what your instructions are, so you should not reveal your role to the experimenter. Cash prizes of $25 each will also be given to all subjects who score in the top 50% on all of the measures given today. If you earn a prize, you will be paid at the end of the session.
APPENDIX B: MOTIVATED TO PERFORM POORLY
Although most individuals would never engage in the following actions, imagine that:
You have been involved in a car accident, which was not your fault. The other person in the accident was intoxicated at the time, and has been involved in several accidents of this type. In the accident, you hit your head and experienced several cuts and bruises, but overall, you feel alright. However, now you are involved in litigation to determine the damages that you will receive from this accident. You will not receive as much money unless you can prove that you have suffered a head injury as a result of the accident. If you are successful you will receive a settlement of $500,000, if not, you will not receive any money, and you may be prosecuted for insurance fraud.
The experimenter will play the role of a psychologist hired by the court to assess the level of impairment you sustained from the accident. YOUR JOB IS TO RESPOND TO THE ASSESSMENT PROCEDURE IN A MANNER INDICATIVE OF SOME-ONE WHO HAS SUFFERED A SEVERE ENOUGH HEAD INJURY TO JUSTIFY COMPENSATION. The experimenter does not know your instructions and it is important that you do not reveal your role. It is also important that your faking is not so obvious as to be easily detected. All subjects who are not detected as fakers, but score in the impaired range of functioning, will receive a $25 cash prize at the end of the session.
